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Pierre Gassendi, the early 17th-century reviver of Epicurean atomism who Boyle treated as one of the paradigmatic ‘mechanical philosophers’, embraced Epicurus’ claim that atoms have an intrinsic motive power and that matter is thus intrinsically active.
   He held that this claim could be acceptable to Christians so long as it is made clear that God is the original source of the activity of matter. Indeed, he argued that allowing the activity of matter was the only way to preserve the genuine secondary causation that is necessary for religion and morality.  

In making the claim that matter is intrinsically active, Gassendi intervenes in a debate involving parties with widely divergent theoretical orientations.  The debate includes various Aristotelians, Renaissance Platonists and other novatores such as Patrizi, Campanella and Telesio, as well as Descartes.  We are used to thinking of 17th-century debates about causation as, primarily, debates about occasionalism.  However, looking at Gassendi’s argument for the activity of matter helps us see that an entirely different set of theoretical concerns is also at issue, concerns over where to locate activity within the created world rather than concerns over whether created activity is compatible with God’s conservation of and concurrence with the created world.  Within this debate, the project is not to defend created activity against occasionalism – both Gassendi and the writers he engages with more or less assume that creaturely activity and divine conservation and concurrence are compatible – but to understand what in creation is genuinely active.  


I begin with Gassendi’s account of atomic motion.  I then move on to Gassendi’s chief motivating argument, that the accounts of causation offered by scholastic Aristotelians, advocates of the World Soul, “secondary quality” theorists of bodily activity, and Descartes are inadequate to preserve secondary causation in an intelligible and theologically acceptable manner.  I close with some brief remarks on the relevance (or lack thereof) of doctrines of conservation and concurrence to the debate Gassendi sees himself as involved in.

1     The vis motrix of atoms and the motion of bodies.


Gassendi’s over-arching project was the revival of Epicurean philosophy, revised so as to make it acceptable within a Christian context.  His revision of Epicureanism was intended to provide the basis of a comprehensive system of physics, as well as a system of logic or ‘canonic’ that he held to be a necessary propadeutic to physics.  After presenting this logic and physics, Gassendi’s Syntagma closes with a book of ethics – again partly inspired by Epicurean doctrines but making significant changes to them – which Gassendi, like many early modern philosophers, understood as the culmination and ultimate goal of his philosophy.  Some of this ethical concern is manifest in his arguments about the activity of matter, since Gassendi thinks this doctrine preserves morality by preserving secondary causation.  My concern is chiefly with the portion of physics that concerns the motion of atoms and the motion of the bodies they compose, but it is important to see what in morality and religion Gassendi thinks requires secondary causation.  



For one thing, secondary causation is required so that human beings, rather than God, are the cause of vicious and virtuous actions (2.817a).
  The ultimate cause of morally relevant actions is the incorporeal human soul; however, I take it, Gassendi thinks this requires corporeal activity as well because the soul’s dispositions or intentions cannot become actions without the intervention of the human body, so that the human body must be capable of genuine causality as well.  However, human freedom as a secondary cause is a special case, and Gassendi has more general reasons for thinking secondary causation is necessary as well.  He thinks that we experience the causality of created things in sense perception, endorsing Aquinas’s claim that we know by sense that a body such as fire heats another (SCG 3.69).  Gassendi also suggests that we should read the words of Scripture “as they sound”, and that a literal reading of the first chapter of Genesis – where “God commanded the Earth and Water to germinate and produce Plants and Animals” – shows that God has endowed creation with activity (1.493a; cf. 1.487a).
 Finally, Gassendi holds that it would detract from God’s power and greatness if he did not confer some active power on created things – a claim that again follows Aquinas (1.239a; SCG 3.69).  None of these claims are elaborated or defended in any detail; Gassendi is simply mentioning, at various appropriate points, what seem to be standard arguments for secondary causation.


Gassendi begins his account of the principle of efficient causality within nature by writing approvingly that Leucippus, Democritus, and Epicurus

…wished the Efficient Principle to be distinguished from the material principle only in virtue of a different way of considering them [diverso respectu], not in fact and by substance.  For this is known from what was said earlier, namely, that the Atoms, which they said are the Material of things, are not considered to be inert and immobile, but rather most active and mobile… (1.334a).

He endorses a version of this view that has been amended in three important ways, as follows.  


(1)  Epicurus held that all atoms move with a natural direction of motion downwards – a view that, notoriously, seems to require the postulation of an uncaused atomic swerve in order to make collision possible (as well as to preserve human freedom).  Gassendi objects both to the indeterminism of the swerve and to the assumption that space is directional in such a way that there is any one privileged direction of motion (2.837a).  Thus although Gassendi continues to use the traditional term ‘gravitas’ for the weight or motive power of atoms, it is no longer apt.   On Gassendi’s view, gravity is a product of corpuscularian emissions from the earth which hook onto and pull back certain composite bodies, and motion in all directions is equally natural (3.487b ff).


(2)  Epicurus held that all atoms move with the same speed, a doctrine which Gassendi holds cannot be justified given that we have no direct evidence as to atomic speed and that God could have created atoms with whatever speed he likes (1.335b).  One complication arises here.  The Epicureans held both that all atoms move with the same speed and that each individual atom maintains the same speed at all times, never gaining or losing velocity as a result of collision but merely changing direction.   


Gassendi certainly holds that the total quantity of atomic motion is conserved over time.  His definition of atomic weight makes that clear:

… [weight is] an innate vigor or internal energy … because of which [the atoms] are moved through the vacuum … such that, since the vacuum is infinite and lacks any center, they will never cease from this motion of theirs, which is natural to them, but in every age will persist in this motion, unless either other atoms or composite bodies lie in the way and they are deflected from it in another direction (1.276b).

At times, Gassendi makes the further suggestion that the intrinsic activity of atoms is such that each atom conserves the same speed at all times (1.273b, 1.276b, 1.385a, 3.19b).  Although this claim is Epicurean, it is somewhat puzzling for Gassendi to make it.  For Gassendi develops a roughly Galilean account of “uniform and perpetual motion” and acceleration under free fall.
  It is difficult to see how the Galilean account of composite motion and the Epicurean account of atomic motion could be fitted together, although the fact that Gassendi never articulates precise collision rules is notable.  Unfortunately, I cannot address this issue in any detail here, and it is enough for the current argument that the total quantity of atomic motion is conserved.


The conservation of atomic motion, whether individually or taken all together, is consistent with the existence of differences in activity between different atoms.  On this point Gassendi’s divergence from Epicurus is unmistakable:

… nothing hinders us from supposing that some Atoms are inert and that not all Atoms are equally mobile … since all mobility in them was implanted in them by God as author, some might have been created by God with outstanding mobility, some with moderate, some with little, some with none…  [but on the other hand,] nothing hinders our supposing that … all Atoms are implanted equally with the highest mobility …  One thing must equally be supposed everywhere, namely, that however much mobility is innate in the Atoms, that much constantly continues (1.335b).

There is some asymmetry between the relation atoms bear to their vis motrix or intrinsic motive power and the relation they bear to their other two intrinsic properties, size and shape.  Extension and impenetrability are part of the concept of an atom, but vis motrix is not.  However, Gassendi is not in general inclined to put much epistemic weight on our ways of conceiving the world, and it would be unhelpful to ask whether vis motrix is essential to a particular atom or not.  Indeed, given Gassendi’s tendency to identify the essence of bodies with their atomic structure, it is not clear that he would even grant that there are meaningful questions to be asked about the essences of atoms.


(3)  The final and, from our perspective, most important amendment of the Epicurean account of atomic activity concerns the source of atomic activity.  In place of the Epicurean claim that atoms are eternal and self-existent, Gassendi insists that atoms are created by God and are active because God created them as active, that is, instilled in them a vis motrix (or pondus or gravitas) at their creation:    

…  it should be granted that Atoms are mobile and active because of a force of moving and acting, which God gave to them in his creation of them … (1.280a; cf. 1.335b).


It is important both to my argument and to the physical consequences that Gassendi draws from his account of efficiency that Gassendi does not simply intend the claim that matter was in fact put in motion by God, but rather the stronger claim that atoms contain within themselves a source of motion.  However, the claim that the vis motrix of atoms is due to God’s creation has been read as a denial of the genuine activity of matter.  Osler argues that:
   

Gassendi believed that atoms are mobile and active because of the power of moving and acting that God instilled in them at their creation.  If their mobility and activity were indeed innate, the dangers of materialism would be very real.  Rather, he claimed, their mobility and activity function with divine assent, ‘for he compels [cogo] all things just as he conserves all things’ (Divine Will, 191).

On her interpretation, Gassendi holds instead that “motion is imposed on atoms by God” (192), so that atoms are neither innately nor intrinsically moving.  Osler tends to think of Gassendi as one of a homogenous group of “mechanical philosophers” who worried that “active matter, insofar as it is self-moving, seemed capable of explaining the world without needing to appeal to God or the supernatural” – a danger that could be avoided “if matter were considered naturally inert and able to produce its effects only be mechanical impact”, so that God was necessary as the source of motion (178).  Now, it is entirely correct that by insisting on God’s role as the cause of atomic vis motrix, Gassendi is trying to mitigate worries about the atheism associated with Epicurean theories.  But Gassendi simply does not infer from this that we must disallow the activity of matter in order to avoid atheism.  Rather, as we have seen, he argues that active matter is required in order to preserve secondary causation and thus to preserve religion.  There is clear conceptual space for holding both that matter is genuinely active and that God must create and concur with material activity.
  


Osler’s argument relies on texts that say God is the ultimate source of atomic propensity to motion and must conserve the moving thing and “cooperate” with its “power of moving or acting” (1.280a).  Taking these texts to imply a denial of the activity of matter runs together what should be treated as two distinct questions:  first, the question of whether there is activity in the created world; and second, the question of whether this activity derives from and relies on God or is altogether independent.  Consider the soul:  it is not commonly taken as a barrier to the soul’s activity that God created active souls and must concur with their activity. Nor was it generally taken to undermine hylemorphism that God is the ultimate source and preserver of the activity of forms.
  Claims that God conserved the created world and conserved with its activity  were entirely standard in the late 16th and early 17th centuries.
  If there are worries later in the century that allowing activity to creation will lead to atheism, they have not yet emerged in the 1640s; at least, neither Gassendi nor those writers he is arguing against evidence those worries.

2     Some competing views on the efficient principle within nature. 

Early on in the Syntagma’s Physics, Gassendi develops an account of the material and efficient principles of nature which he intends, among other things, to replace a common scholastic model of form, privation and matter as the three principles of natural bodies.
  The account revolves around two questions: what is matter like? And what is the principle of activity within nature? or, more simply, what kinds of things are secondary causes?  This second question amounts for Gassendi to the question what kinds of created things are efficient causes?  For Gassendi holds that efficient causation is the only kind of secondary causation, although we can, of course, usefully think of God’s intentions for the created world as final causes.
  In this context Gassendi treats the equation of efficient causation with causation in general as a “presupposition”, stating that “It seems evident that the efficient cause, and the cause as such, are one and the same thing” (1.283a).  He offered some argument for this in the much earlier Exercitationes, in the form of an argument against the other three scholastic genres of cause – although this argument often succeeds only by aiming at a highly simplified, textbook account rather than a worked-out view.   However, Gassendi’s assumption is legitimized in this context by the fact that his chief concern is causal relations between distinct bodies, which were traditionally thought to be efficient causal relations anyway.

Gassendi’s account of the efficient principle is developed in a manner typical of  the Syntagma.  He begins by describing the views of philosophers from the pre-Socratics to the present on the question at hand in some detail.  He offers arguments against each of these views save one, and concludes that we should accept that one – typically as the most probable, but sometimes as certain.  The view accepted is more often than not a roughly Epicurean view with certain important modifications, often those  required to make atheistic Epicureanism acceptable.  In this case, the paramount modification is that the activity of matter is itself dependent on God.  Gassendi describes and attempts to refute five previous views on the nature of the efficient or active principle within nature:
    

(1) Forms - a view ascribed to “certain Interpreters of Aristotle” and which, as we shall see, is commonly found in roughly contemporary physics textbooks as well as more sophisticated sources.

(2) The anima mundi, aligned more or less directly with God.  Robert Fludd and Marsilio Ficino, among others, hold such a view.

(3) The elemental qualities or some subset thereof (in different versions, this is the view of Hippocrates, Thales, etc) (1.241b).  Gassendi does not say anything to suggest that there were contemporary adherents of this view, and I have not found any evidence of their existence.  Gassendi’s conception of a philosophical debate, here as elsewhere, is very broad.  In this he is like his more humanist interlocutors such as Ficino.
 

(4) The “secondary qualities”
 of “the chymists”.
  Here Gassendi has in mind both the tria prima of Paracelsus and the Dane Petrus Severinus and his preferred version, the five-element view of J.B. van Helmont, which adds earth and water to the three principles salt, sulphur and mercury (1.241b, 244b).  

(5) The “secondary qualities” of the various moderns or “Recentiores”.  In particular, Gassendi discusses Telesio and Campanella’s active principles heat and cold; Patrizi’s heat and light; and Digby’s rarity, density and levity (1.245b).
  

Formulating all these options as views on the efficient principle of nature may seem odd, as many of them are put forward as views on the qualities of matter.  However, throughout this discussion, it is clear that Gassendi thinks of qualities as powers, and I assume there is no difficulty in understanding why powers should be spoken of as causes and thus as efficient principles.  Indeed, Gassendi’s equation of qualities with principles is important for understanding the tight connection he sees between material and the efficient principles.   For if whatever qualities exist in matter are powers and hence efficient principles, then there is a clean division between views that hold that matter is without qualities and is thus entirely passive, and views on which matter does have some qualities, i.e. views which build the efficient principle(s) into the material principle itself.   (I return to this issue in discussing the various “secondary-quality” views below.)  Thus the overarching distinction is between views (1) and (2), which locate the efficient principle outside matter and thus construe matter as inert, and views (3) - (5), which understand efficiency as a quality or power of matter itself and thus understand matter as active.


This brings us to Gassendi’s own view.  Gassendi argues that the material and efficient principles are distinct only in thought.  In particular, he argues, the efficient principle is simply the vis motrix that underlies and explains the motion of atoms:

(6) Atoms themselves are the efficient principle as well as the material principle, since they have an  intrinsic vis motrix or motive power.

It is important to distinguish this from a more familiar version of the ‘matter and motion’ view, according to which matter is inert and motion is super-added to it:

(7) The efficient principle of matter is motion, which belongs to matter but does not follow from its essence, so that matter is not intrinsically active.  (This is the view of Descartes or Hobbes.)

Gassendi does not explicitly argue against (7) in the way he argues against (1)-(5).  As we shall see when we turn to Descartes, Gassendi understands Descartes’ account of motion as ultimately requiring some immaterial efficient principle like the anima mundi in the created world.  


Before we turn to Gassendi’s arguments against views (1) - (5), let me remind the reader of a ground rule in effect throughout: Whatever account of the efficient principle is provided must preserve genuine secondary causation (1.333a).  Gassendi assumes that if he can show that an account of the efficient principle is incompatible with genuine secondary causation, he has thereby shown that the account is absurd.  In one sense, Gassendi’s refusal to accept or even explicitly consider the occasionalist option is unsurprising.  Although there had been medieval occasionalists and would soon thereafter be Cartesian occasionalists, there was no contemporary champion of the view. (Here I bracket suggestions of occasionalism in Descartes’ Principles; I take this up in connection with Gassendi’s reaction to the Cartesian account of causality below.
)  It is relevant here that Gassendi’s attempts towards a complete account of historical positions almost always bracket out disagreement and diversity of views between various Aristotelians.  Gassendi’s presentations of “the Aristotelians” are generally presentations of a highly simplified, textbook view and hence tend to leave minority positions out.  In another sense, however, one might be surprised that occasionalism never arises, since the rise of occasionalist worries later in the century is often thought to be very closely tied to Thomistic theses about the nature of divine conservation and concurrence which Gassendi could not help but be aware of and had to accommodate in some way. On this issue, I defer the reader until section 3.

2.1     The rejection of forms as efficient principles.


Let us begin with the view that forms are the active or efficient principle within nature.  Gassendi is careful to ascribe the view that he is about to criticize to “certain Interpreters of Aristotle” rather than Aristotle himself, who could have held no such view.
  Gassendi names no interpreters in particular, but roughly contemporary statements of the view that forms are active principles are easy to find.   Sennert’s Epitome states that form “is the active principle” (58).
   In the Summa Philosophia Quadripartita, Eustachius explains that form can be called “activity” in virtue of being the “actus” of a substance (26), and Burgersdijk (9) concurs that form is act.
   In Disputationes Metaphysica XV, Suarez holds that forms “actuate matter” and that “the principle of causing is nothing other than the entity and nature of the form itself” (80).
   And Descartes, who of course disputes the view that forms are active principles, writes that “substantial forms … were introduced by philosophers solely to account for the proper actions of natural things, of which they were supposed to be the principles and bases” (AT III, 506/CSM III, 208; letter to Regius of January 1642).

Thus it is clear that in attacking an account of forms as active principles, Gassendi is attacking a mainstream position.  One might suspect that the view that forms are efficient principles within nature is less common.  For instance, one might worry that forms are thought of as formal principles rather than efficient principles, and that Gassendi is conflating formal with efficient principles because he holds that there is no such thing as formal causation.  However, it turns out that the same writers who make clear that forms are active principles also make clear that forms are formal causes in respect of the things they inform, but efficient causes in respect of the effects produced by the body they inform on other bodies.  Thus the form or – what is often held to be the same thing or at least something very closely related  – the nature of fire is the efficient cause of the heating of a pot of water placed above it.  After equating nature with informing form, Sennert writes that “a nature is … the transeunt cause of actions”, providing as his example “when fire heats some other thing” (54-55).  Eustachius also equates form with nature (58), and, after defining natures as the principles of motion and rest, says that principles of motion and rest are efficient causes (59).  Lying behind this is the claim that formal causes are immanent causes, while transeunt causes must be efficient (59).    Thus the efficient cause of a change in a body b is body a, considered in respect of its form or nature, i.e. its principle of activity.  Du Moulin writes that the efficient cause – one of the two external causes - is “that which produces an effect by its active virtue,” as the sun is the efficient cause of day (6).
  Indeed, he is willing to relax the externality requirement somewhat, and say that forms are also efficient causes of the motion and rest of the body possessing them, as “the form of a colt … is … the efficient cause of the movements and neighing of that colt” (7).  Gassendi is not doing anything unusual or unwarranted by taking “the Interpreters of Aristotle” to hold that forms are efficient causes.


The difficulty Gassendi sees with the view that forms are efficient principles is the well-known problem of explaining where forms or active principles can come from.
  A traditional answer is that form is educed from the potentiality of matter.
  Gassendi objects that this answer

… is mere words.  For if they mean that it is educed in such a way that it is only a mode of matter like the shape of a statue into which bronze or wood is formed, then they are indeed saying something, but form will be merely passive, like the matter whose mode it is, and not at all an active Principle.  However, if they mean that it is some super-added entity, then they cannot say at all whence this entity exists, since the potential of matter has been put aside, nor what source its power of acting comes from, since the potential of matter is merely passive and in no way active (1.335b).

Gassendi understands it as a basic assumption of the view under consideration that matter is entirely passive: this, after all, is why we need a distinct active principle.  Now, the claim is that the active principle is educed from the potentiality of matter.  However, Gassendi objects that you cannot derive a genuinely active principle from the potential of a purely passive thing, “and therefore the situation always returns where all active potential is derived from merely passive potential” (1.335b).  Thus “one cannot hold that matter supplies the power of form” (1.335b).  Hence one must either give up the claim that matter is purely passive or give up the claim that form is educed from matter.


The first option is a non-starter.  To give up the claim that matter is passive is to give up hylemorphism, and an active principle distinct from matter is no longer needed.  The second option also fails, on Gassendi’s account.  For it simply brings us back to the original question, where does the activity of form come from?  Gassendi suggests that someone, abandoning the notion that form is educed from the potential of matter, might argue that form is educed from some other created thing. However, Gassendi argues against this suggestion on the grounds that “there is nothing characteristic of form except this inner power of acting” (1.335b).  If we say that forms merely transmit activity without being an original source of activity, then forms so described are doing no work, and the question of what the real efficient principle or locus of activity is has not been answered.  Indeed, Gassendi’s suggestion is that whatever is the original source of activity within creation is what should be called ‘form’.  Activity is the prime, if not the only, conceptual ingredient of form.


One might not find this argument terribly satisfying.  Why do forms need to get their activity from anything (except, of course, from God)?  Why can’t forms just have – or just be – active powers?  Two different sorts of answers can be given here.  First, the force of Gassendi’s argument relies on the fact that he is not posing a new problem in asking where forms get their activity.  Rather, he is refusing a traditional answer to a traditional question.  That is, in thinking that we need an explanation of where forms get their activity from, Gassendi is not demanding anything that was not traditionally demanded.  

Second, Gassendi may be relying on worries about reifying abstractions put forth in his Exercitationes.  To say that forms just have – or, perhaps, just are – active powers by themselves, without any help from matter or other causes save God, is to make forms into complete things or substances in their own right.  Indeed, Gassendi writes that these interpreters of Aristotle must always end up saying that forms “are some true entity distinct from matter” (1.335a), at which point the connection between form and matter has been lost.  Dupleix, for instance, explains the relation between form and matter by saying that form is “an incomplete, imperfect substance” or a “demi-substance” which when joined to matter makes a whole substance (133).  The view of substantial form as an incomplete substance is endorsed by many others – Suarez, for instance (15.5.2, 78).
  Such an explanation could not be given once one had been forced into saying that forms are genuine, i.e. complete, substances in their own right.

 Moreover, forms cannot just have (or just be) active powers unless their activity (or their existence) is connected in some way to the matter they are associated with.  For Gassendi, as for most of his contemporaries, isolated powers – i.e. powers that are not the powers of some thing – do not make sense.  While I can conceive of a power without a substance it belongs to, only misguided reification of our way of conceiving the world could infer from this that there could be such powers.  Thus, Gassendi holds, there is no way to make sense of the claim that forms are efficient principles, and a created locus of efficiency must be found elsewhere.

2.2     The rejection of the World Soul as the efficient principle.


Although I have spent a fair amount of time on Gassendi’s critique of forms as principles of activity, this is by no means the view that Gassendi devotes most of his attention to.  His chief target here – as in many of the more programmatic sections of the Syntagma’s Physics – is the doctrine of the Anima Mundi or World Soul.


Who is Gassendi attacking in attacking the doctrine of a world soul?  The main contemporary target is Robert Fludd.   Fludd was a successful English anti-Galenist physician, relying on iatrochemistry and judiciary astrology; he invented a new process for refining tin for which he received a patent from James I; his philosophy had sources in neo-Platonism, the Cabala, Paracelsus, the Chaldean oracles, and the Corpus Hermeticum.
  In his 1617 De macrocosmi Historia Fludd gave a reading of Genesis that Mersenne attacked as heretical in Quaestiones in Genesim.  Fludd defended himself in 1629’s Sophia cum moria certamen, “The Battle of Wisdom and Idiocy”.  Mersenne asked Gassendi to reply for him, and Gassendi did so in the 1630 Examen Philosophiae Fluddi, many of the more general arguments of which are repeated in the Syntagma.  There Gassendi writes that Fludd’s views are – no doubt unintentionally, he is careful to add – dangerously heterodox.  


The chief alleged heterodoxy is the doctrine that there is an Anima Mundi immanent in the world, which is variously identified with light and with God in the person of Christ.
  Fludd argues that the world soul or Christ is the sole source of causal activity in the world:  “Jesus Christ … sustaineth all, and is all in all, and filleth all, and acteth or operateth all in all”.
  He opposes this to “the Ethnick doctrine … that … maketh an infinity of essential Agents in this world, as Daemons, Stars, Elements, Meteors, Fire, Water, Cold, Heat, Man, Beast, Plant, Minerall, and such like” – a doctrine which, Fludd argues, has infected “our Christian philosophers” who say “that there are an infinity of secundary causes, which act and operate of themselves” (Mosaicall, 29).  However, we should accept the view of “our true Philosopher Paul” (whose view Fludd takes himself to be propagating)  “that by his Philosophy … he can discern no other Agent but one primary [viz. God], of whom are all things; and the other secundary [viz. the world soul], by whom are all things, both which he acknowledgeth to be but one in essence; for the one being an emanation out of the other, doth onely, and of himself operate all in all” (Mosaicall, 30).  Against this, Gassendi points out that Fludd’s view has the effect of making God immanent in the created world and hence making him subject to rarefaction, contraction, and the like.  The sort of worries Gassendi advances here look remarkably like the worries later advanced concerning Spinozism.


However, in attacking the world soul, Gassendi is not simply attacking Fludd, but has bigger targets in mind as well.  Indeed, Gassendi ascribes such an account to 

Pythagoras, according to Stobaeus, and Plutarch … and also Plato, and in a word whoever, asserting that there is an Anima Mundi, judges that all special forms of things are little parts of the world soul, from which parts all efficacy in things comes (1.333a-b).

One influential recent formulation of the Anima Mundi view is found in Marsilio Ficino’s 1474 Platonic Theology.
  Ficino explains that one of his goals is to show that “besides this inert [pigram] mass of bodies which the Democriteans, Cyrenaics and Epicureans limit their consideration to, there exists some efficacious quality or power” (1.1, 15).  Thus in responding to a view like Ficino’s, Gassendi is intervening in a pre-existing debate between neo-Platonists and Epicureans.   In the chapter “Body does not act of its own nature”, Ficino explains that body – by which he understands matter and its extension, quantity – cannot act because “it is characteristic of matter only to be extended and to be affected, and extension and affection are passions” (1.2, 19).  Thus “all power of acting must be attributed to an incorporeal nature” (1.2, 21), and “if bodies appear to act in any way, they do not do so by virtue of their own mass, as the Democriteans, Cyrenaics and Epicureans supposed, but through some force and quality implanted in them” (1.2, 23).  Therefore, Ficino argues, “there must be a certain incorporeal substance [or form] present in and ruling over all objects” (1.3, 37), and “the powers and activities of qualities are based on the power and activity of such an incorporeal form” (1.3, 41).  This incorporeal form in the end “is nothing other than soul”, as “soul is both movable of itself and bestows on bodies the imprint of its movement” (4.1, 281).  Ficino assigns souls to individual humans and animals and the twelve heavenly spheres, but at the highest level these are subsumed in “the single world soul,” which is thus the ultimate source of all apparent activity in bodies (4.1, 295).  


Thus Gassendi captures Ficino’s view as well as Fludd’s when he describes the anima mundi as something which is “as it were scattered and divided into particles which result [evado] in particular Souls or forms, not only of men but also of beasts and even of Plants, Metals, stones and everything in general” (1.334a).  The claim that the world soul exercises its causality through its division into particles, Gassendi says, 

… is not only an impious thing to say but also a most absurd one: as if indeed an incorporeal, immense, and nowhere-not-existing Entity could be separated, carried along and caught up by a body! (1.334a)

Gassendi invokes the alleged divisibility into parts again as follows, in a passage suggesting a view of the world soul as distinct from God:

Indeed, it is sufficient that God is incorporeal and pervades and fosters [foveo] the universal Machine of the World; and therefore there is not such an Anima Mundi or form as its substance, as it were scattered and cut into little parts, which become particular Souls or forms (1.334a).

The talk of ‘division’ of the world soul into parts is Gassendi’s own gloss.  It is not clear that advocates of a world soul would have countenanced division as the explanation for how the world soul gives rise to individual souls; Ficino, at least, would have said that emanation is not division.  Gassendi seems to assume that the only way we can get many from one is through a literal division, thus rejecting the emanation models which world soul theories often rely on. However, Gassendi proposes several distinct problems with the claim that the world soul is divided into parts that become the souls or forms of particular things, and only the first of these problems depends on conceiving of the way individual souls result from the world soul as literal division into parts:

(a) it requires the division of an incorporeal thing, which Gassendi cannot accept since he holds that real division occurs only by cutting and separating, and thus requires resistance or impenetrability;

(b) it implies that all souls, whether of men or of lead, have the same status vis-à-vis eternity, which is unacceptable;

(c) it requires the world soul to have parts that move around with different bodies, which is incompatible with its really being one entity and thus shows that there is a contradiction in the theory;

(d) if the world soul is incorporeal then “it cannot be grasped how … it can be applied to bodies so that it impresses impulses on them, since it cannot contact them, lacking that tangibility [tactu] or bulk [mole] by which it could touch” (1.334b; cf.3. 304b, 3.284b).

Now the reader may at first think that objection (d) simply begs the question.  For, she might reason, surely no one who believes that an Anima Mundi is the locus of activity in nature would accept the principle that all action is the impression of impulse by contact.  Indeed, Gassendi’s main argument for that principle is simply the over-arching argument we are now considering, viz. the argument that there is no other acceptable way to make sense of secondary causation.  


However, one need not read objection (d) as relying on the assumption that all action proceeds through the impression of impulse.  All Gassendi needs is the much weaker claim that there is some physical causation which is the impression of impulse through contact, and I take it that this weaker claim is uncontroversial.  The objection then is this.  A world soul which is incorporeal could not impress impulse on anything.  This is incompatible with the world soul’s being the only principle of activity within nature.  But it is essential to the doctrine of the world soul that all creaturely activity is really the activity of the world soul.


Objection (d) might bring up a second worry as well, namely, a worry that Gassendi cannot put forward the claim that the incorporeal cannot affect the corporeal without in effect committing himself either to the entirely unacceptable view that God is corporeal, or to the equally unacceptable view that God cannot affect the created world.  However, Gassendi is careful to note that his claim that the incorporeal is unable to affect the corporeal is limited to created things, and does not apply to God, for three reasons.  First, God, unlike created things, has unlimited power or virtus, i.e. power not limited by natural necessity.  Second, God, unlike other incorporeal things, is present everywhere.  Finally, unlike the action of corporeal things, God’s action is nutu, by command, rather than motu, by motion.


Gassendi is careful here to restrict his four-fold line of objection to a conception of the world soul as an incorporeal being.  He is not here concerned to argue against those who, by holding that the world soul is something like vital heat, an affection of bodies, hold that it is corporeal.  For such a person agrees with Gassendi that the efficient principle in the created world is material.  At this point in the argument, Gassendi can agree with anyone who would accept the existence of a corporeal world soul, since both parties would reject the view of matter as itself inert.  

2.3     Qualities and the activity of matter.


The issue now is figuring out exactly what the activity of matter consists in, i.e. what the fundamental qualities of matter are.  Gassendi’s argument against different versions of the view that the elemental and “secondary” qualities of matter are the efficient principle can be treated relatively quickly.
  The view that the qualities of matter are the efficient principle is really the view that matter, as qualified, is the efficient principle, and hence Gassendi’s arguments here can also be read as directed against minima naturalia theories on which there are ultimate “atoms” of a limited number of different kinds.   For he makes essentially the same point against all versions of the view of matter as active in virtue of being qualified in specified ways, whether the qualities are heat, cold, wetness or dryness; salt, sulphur and mercury; or primeval heat and light.  In the end, Gassendi thinks, it is fine to talk about any of these things as being active principles – so long as we allow that, first, they are wholly corporeal and, second, that they are explicable in terms of corpuscles or molecules, i.e. small composites of atoms.
  This has the advantage of allowing Gassendi to insert whatever explanations deriving from these other theories of efficiency he finds useful into his own philosophy. 


Consider an example coming from one of Gassendi’s discussions of chymistry.  Gassendi writes that the five-element view is made plausible by the principle that “every thing consists in those things into which it is resolvable”, together with the fact that chymists have shown that some things are indeed resolvable into the five elements (1.245a).  However, he thinks that these five elements could themselves be further resolved, ultimately into atoms:  

I remain silent here about what could be added concerning the resolution of those five Principles into their seeds, and finally into Atoms:  for the matter should be understood from the things which will be said later (1.245b).

Setting aside the issue of whether we could resolve the five elements into atoms, Gassendi’s claim is that the chemical elements are resolvable in theory because they are constituted by atoms.  This pattern of explanation is quite general.  Gassendi explains salt and gravity, for instance, as being particular types of corpuscles or molecules, i.e. insensibly small collections of atoms.  And if this is what the ‘elements’ are, then there is little reason to minimize the number of elements or minima naturalia allowed.  Indeed, in the course of the Syntagma Gassendi makes use of a great number of different types of corpuscles – corpuscles of light, of gravity, of magnetism, of niter, and so on.  This use is intended to be consistent, and is consistent, with an account of individual atoms as differing only in terms of size, shape, and vis motrix.
  The same sort of argument applies against minima naturalia theories, whose explanatory successes Gassendi will attempt to integrate into his own theory while providing an account of the minima as themselves corpuscles constituted of Epicurean atoms.


Gassendi’s treatment of the ‘secondary qualities’ of the Recentiores Telesio, Patrizi and Campanella requires a bit more attention.   For Telesio, “there are three principles of all things:  two incorporeal active natures and … one corporeal”.  Within this system, “the agents heat and cold are the principles of all things” (14), while “matter is provided with … no faculty of generating and acting on itself” (22).
  This applies straightforwardly to individual bodies, so that, for instance “the sun is given its dispositions and its faculties and species of acting and operating by heat” (7).  Campanella also provides a version of the claim that heat and cold are the universal agents.


For Patrizi, there are four principles which constitute all bodies:  space, heat, light and fluidity or flux [fluor] (85c).
  Space, for Patrizi as for Gassendi, is inert – and fluidity “constitutes the matter of the world [mundum hylaeum]” (78c), so that matter is also passive.  It is light and heat which are the active principles:  “… by light [bodies] also have heat, by heat essence and powers and actions …” (78c).  As this makes clear, heat and light are not entirely distinct (cf. 76b-c).  Heat can be considered “as the material cause” or, in the sense we are interested in, “as the founding [conditrix] cause of the universe”, i.e. the “effectorem” (76a).  Patrizi at points aligns heat with the “anima mundi” or “spiritus mundi”, where for Patrizi soul – both the world soul and the individual souls of individual things - is “a certain union of the incorporeal with the corporeal”, i.e. an incorporeal thing having certain corporeal elements (57a-b).  It is that whose presence “effects three things:  animating, making live, and moving,” and without soul there would be no action, since “body alone” – again including the body of the world – is “inert and indeed a cadaver” (57b).   Thus Gassendi argues against Patrizi both in arguing against a world soul and in arguing against a view of matter as provided with various secondary qualities.


Gassendi’s argument against Patrizi is the most interesting of his responses to the ‘novatores’.  As Gassendi notes, for Patrizi the active principle is “an incorporeal corporeal” (1.245a-b) – but this category has no place within Gassendi’s ontology.  Thus Gassendi alternately considers Patrizi’s heat and light as corporeal and as incorporeal.  If they are incorporeal, then the view simply is a version of the world soul view, or is at least subject to the same difficulties as the world soul view (such as providing no explanation of how matter can be affected so as to be moved by impulse).  But if they are corporeal – if, that is, the view is something like the view of Plutarch and the Stoics who think of the efficient principle as corporeal spirit distinct from ordinary bodies (1.333b) – then they are, at best, partial explanations and can be analyzed in the same way as other secondary qualities.  The argument against Telesio (and, by extension, Campanella) is the simpler claim that the usefulness of positing heat and light as active principles can be fully captured within a version of Epicurean atomism.  For on Gassendi’s view, heat and light simply are what corpuscles with a certain size, shape and motion produce.  Thus Epicurean atomism is to be preferred to the various secondary quality views since Epicurean atomism can re-interpret and integrate their theoretical successes, while they, having nothing helpful to say about motion, cannot do the same for Epicurean atomism.

2.4     Descartes.

Finally, let us consider Gassendi’s objections to the view of Descartes and others that the efficient principle of matter is motion itself, rather than motive power, so that matter is inert but moved.  Now Gassendi does not consider Descartes’ view, as I have just described it, explicitly.  He tends to think of the claims that the principle of action in created things is corporeal, and that matter is active rather than inert, as equivalent (1.335b).  For, he explains, an action requires an agent, and if the action is a corporeal action, viz. an action on a body, then the agent must itself be a body (1.336b).  Thus Gassendi understands the activity of matter as the natural consequence of any view on which nature comprises nothing but matter.


One might well wonder how Gassendi can fail to engage with a Cartesian view of the principle of change in the material world, given that he replied to Descartes’ Meditations at length in his Objections and Counter-Objections (printed together as the Disquisitio Metaphysica).  In the Disquisitio, Gassendi argues that if we accept a Cartesian account of the essence of body as extension alone, we would have to re-introduce an incorporeal source of the activity of bodies:

Concerning body, I note only this, that if all its nature consists in its being an extended thing, then all action and all faculty of acting will be outside of corporeal nature, since extension is merely passive and he who says that a thing is merely extended says among other things that it is not active.  Hence there will be no action, no faculty of acting in bodies:  and from where does [the action or faculty of acting] come from?  From an incorporeal principle?  But that which is incorporeal is only thinking, and cannot elicit corporeal actions.  Or from a corporeal principle?  But that which is corporeal is only extended and not really something that acts … And you will have to go back to forms or differentia or whatever else you want … (Disquisitio 3.305b; cf. 3.284b).

Gassendi’s claim is that if the corporeal is equated with the merely extended then nothing corporeal can have activity.  And since he always operates on the assumption that there is genuine activity in the created world, it follows that Descartes will need an incorporeal source of activity within physics.  Gassendi here invokes Descartes’ account of the incorporeal – that is, the mind – as essentially thinking, and writes that a merely thinking thing could not elicit action in a body.  Gassendi’s worries about how the mind could affect the body it is joined to are obviously lurking in the background here.  However, even if we accept that Descartes has an acceptable account of interaction, invoking the mind will not solve the problem unless we are willing to revert to the panpsychism rejected earlier in discussions of the World Soul.  


At this point in the dialectic, Gassendi has argued against the six competing accounts of created activity which he has found in the tradition, and thereby established his own account of creaturely activity, namely that atoms possess an intrinsic motive power which is always realized.  Gassendi’s argument is complete at this point.  He takes himself to have shown that preserving secondary causation requires guaranteeing the activity of matter by positing intrinsically active atoms; no available account of the locus of activity within the created world is workable.  However, since historians of 17th century philosophy are used to thinking of concurrence, conservation and occasionalism as central issues in 17th century arguments about causation, it is worth looking briefly at how Gassendi deals with the relationship between divine and created activity.

3     Conservation and concurrence.


The passage just quoted makes clear that, whatever one might make of the suggestions of occasionalism or related views in Descartes’ Principles, Gassendi himself does not understand Descartes as in any way intending to deny the activity of the created world.  His charge is rather that Descartes fails to make sense of the creaturely activity which all parties to the debate accept as necessary.  However, we are getting very close here to the emergence of occasionalism in the later Cartesians, and to themes at least suggestive of occasionalism in Descartes himself.  Scholars describe three more or less distinct pathways to occasionalism in the 17th century.
  The first pathway starts by emphasizing the notion, fairly common amongst 17th-century ‘new philosophers’, that matter is inert, devoid of all special powers and capable of moving from place to place but not of spontaneously producing movement.  Thus, whenever a given body is moving, the initial cause of its motion cannot be that body itself (for it was assumed to be inert), and cannot be a different body (for if motion if understood as a mode of bodies, it cannot intelligibly be held to be transferred from one body to another), and hence by process of elimination the initial cause of every motion of a body must be God.  Hence there is no genuine secondary causation:  the collision of one piece of matter with another may be the occasion for God to put the second in motion, but it is not a real cause.  The key element of this first pathway is the inertness of matter, so Gassendi easily avoids this Cartesian or Malebranchian path to occasionalism.


The second and third suggested pathways to occasionalism depend on the doctrines of divine conservation and divine concurrence respectively.  Some philosophers have thought that continual creation leads directly to occasionalism in virtue of being incompatible with creaturely activity.  It should be noted, of course, that continual creation goes back at least to Aquinas and was an extremely popular view, one which the majority of scholastics did not take to lead to the denial of creaturely activity and hence to occasionalism.  Thus one ought not simply assume that Gassendi would have seriously considered the possibility that continuous creation has occasionalistic implications.  Indeed, as far as I know, the debate he is intervening in prescinds entirely from questions about conservation.  This should be expected, since the question at issue is the locus of secondary causation rather than the existence of secondary causation.  


Conservation and its gloss as continual recreation are at issue in the debate between Descartes and Gassendi, most notably in the discussion of Descartes’ second 3rd Meditation argument that it is evident by the natural light that conservation differs only by reason from creation.  Gassendi challenges this claim, asking “how is this evident except perhaps in the case of light and similar effects?” (3.344b).
  Descartes replies, with some irritation, by paraphrasing Aquinas’ claim that in denying “that we need the continual influx of the first cause in order to be conserved”, Gassendi is denying “something which all Metaphysicians affirm as evident”.
 Gassendi, who would surely have recognized the claim as Thomistic, replies in equally irritated fashion that he is not denying that there is a continual influx of the first cause, i.e. God, into the created world (3.346a).  Everyone agrees that the world “has nothing from itself by which it subsists per se” (1.323b).  Rather, Gassendi is denying that this continual influx is the same thing as creation.  Nor is he denying something which everyone accepts as evident, since the nature of conservation is disputed amongst the doctors of the schools (3.346a).
  


However, this passage, like many from the Disquisitio, needs to be read with care; one cannot be sure that Gassendi is advancing a positive view of his own, rather than suggesting that Descartes has not ruled out a possible alternative.  Indeed, at one point in the Syntagma Gassendi remarks in passing that “it is granted that conservation is nothing other than continual production (continentem productionem)” (1.485b).  It is hard to know how to weight this claim against what is said in the dispute with Descartes.  In general, texts from the Syntagma carry more weight than texts from the Disquisitio, since it is clearer that the Syntagma puts forth a positive philosophy.  On the other hand, the Disquisitio contains a series of articles on this issue, while the Syntagma claim is merely a note in passing – and one made in the context of an insistence on the genuine activity of matter in the form of atomic motion at that.  While the Syntagma makes reference to conservation in a number of places, it never develops any nuanced account of what conservation consists in.  For Gassendi’s claims about conservation there are intended to serve the project of Christianizing Epicureanism, and thus take as their main task a rebuttal of the views of Epicurus rather than the construction of a positive theology.  


At this point, we can draw two conclusions.  First, Gassendi himself saw no reason to think that adopting a view of conservation as continual creation would lead to denying the activity of matter.  What he objects to in Descartes’s application of the doctrine is not any alleged implications of occasionalism he sees in it, but rather its use in a proof of the existence of God.  Second, we have at least some reason to think that Gassendi is not particularly concerned with the proper theological understanding of conservation.  Thus, given that he thinks there are acceptable theological authorities on which to base a refusal to identify conservation with creation, if he had been forced to deal with an alleged route from continual creation to occasionalism he might well have responded by denying continual creation rather than embracing occasionalism.  But this is pure speculation; I see no reason to think Gassendi entertained the possibility of such a link.


The third suggested route to occasionalism starts from the notion that God must concur or co-operate with the actions of creatures as well as conserving the existence of created things – a notion which some writers before Gassendi, namely the medieval occasionalists Gabriel Biel and Peter d’Ailly, had found ultimately incompatible with genuine creaturely action.
  Again in the matter of divine concurrence, Gassendi assumes a rather under-described position.  He discusses concurrence only, so far as I know, in the course of rebutting the Epicurean view of the gods as unconcerned with human affairs, but the characterization of divine general providence he gives makes clear that he holds that both God and created causes have genuine causality in the case of any bodily action:  

… even though authority and dominion are granted to God, the causes which he wishes to exist and to allow to act in their turn are therefore not denied.  For it is his general providence that established the course of nature and permits it to be conserved [servo] continuously ...  God is in fact supposed as the general cause of … all things.  But moreover, particular causes are required … [which] are comprehended within a series of natural causes, which God permits to act in their turn … (1.326a)  

As the light analogy suggests, Gassendi argues that God is the general cause of actions as well as creatures:  “God cooperates with all secondary causes” (1.337b) and permits them to act.  This is exactly the terminology Gassendi used in describing how God co-operates with atoms’ power of moving and acting (1.280a).   Here Gassendi falls squarely within the concurrentist tradition, holding that both God and bodies are full causes of bodily effects – a tradition sometimes thought to derive from Aquinas and his Summa contra gentiles claim that

It is not the case that the same effect is attributed to a natural cause and to the divine power so that it is effected partly by God and partly by the secondary cause.  Rather, the whole is effected by both of them in different ways (3.70).

On this view, both God and creatures are genuine, immediate and full causes of their effects.  But what is it, on Gassendi’s view, for there to be both a full, immediate general cause of a particular action and a full, immediate particular cause of the same action?   


He gives us, so far as I can tell, nothing particularly helpful to go on here.  Indeed, one can identify at least four reasons why Gassendi might have felt that it was not his task to explicate divine concurrence.  First, Gassendi holds that we have little positive knowledge of the divine nature or its operations.  We can only conceive of God, and hence of divine action, on a model with human action.
  Such conception of God is enough to ground knowledge and worship of God, but without the benefit of relevant revelation it cannot enable us to explicate the divine nature.  Second, to the extent he is aware of the debate between concurrentists and occasionalists, he takes the issue to be resolved in favor of concurrentism, for compelling, if not particularly well-explicated,  reasons.  Thus Gassendi would not have taken himself to have any more need to explain the details of divine concurrence than any of the other natural philosophers, since all accepted that creation was active in one way or another.  Concurrence is a topic that should fall within the boundaries of metaphysics, not physics, and Gassendi wrote no book of metaphysics.  Third, Gassendi has good rhetorical reasons to avoid giving any particular account of concurrence, for he does not want his project of reviving Epicureanism too closely tied to controversial theological theses.  Instead, he wants it to be acceptable to as many of the orthodox as possible.  The goal is to render Epicureanism compatible with whatever we know must be true in religion and theology, and it does not help serve that goal to make any  theologically or metaphysically controversial claims unless absolutely necessary.  


However, the most important of Gassendi’s reasons for not providing a detailed account of concurrence is that worries about how conservation and concurrence can be compatible with creaturely activity are simply not part of the debate Gassendi is intervening in.  Of course, worries about the compatibility of divine and creaturely activity become central topics within a few decades, as Cartesian evolved.  The reader may well wonder what happened in those decades to account for such a dramatic change – whether, for instance, the spur is something within Cartesianism itself (other than the common equation of conservation with continuous creation) or some set of changes in the theological milieu of France.  However, diagnosing the reasons for this shift is a topic for another paper. 
My aim here has been to explain the reasons behind Gassendi’s adoption of the doctrine of the activity of matter and, in so doing, to show some of the richness and diversity of 17th century debates about causation.

Conclusion.

Gassendi’s view of matter as intrinsically active (although not innately active) is motivated primarily by a felt need to preserve genuine secondary causation.  Gassendi argues that religion and morality require the existence of secondary causation, and that secondary causation can only be preserved if matter is intrinsically active.  In so arguing Gassendi intervenes in a debate involving philosophers of widely divergent theoretical orientations:  various Aristotelians, Renaissance Platonists, the Novatores Patrizi, Telesio and Campanella, and Descartes.  Gassendi and the various writers he engages with more or less assume that occasionalism is not a live option, and hence that creaturely activity is compatible with divine conservation and concurrence.  Thus examining the debate Gassendi concerns himself with and the arguments he presents helps us to see the great variety of early modern philosophical projects concerning causation.
 

�   I refer here to the account presented in Gassendi’s posthumous Syntagma Philosophicum.  The sections most discussed in this paper, Physics 1.3-4, received their final form between 1649 and 1655.  However, they repeat a great deal of material from the 1636-1637 manuscript De Vita et Doctrina Epicuri.  See Olivier René Bloch, La Philosophie de Gassendi (Paris:  Martinus Nijhoff, 1970); Carla Rita Palmerino, ‘Pierre Gassendi’s De Philosophia Epicuri Universi Rediscovered’, Nuntius 14 (1999):  263-295; and the Centre Internationale d’Etudes Gassendiennes’ Catalogue Pierre Gassendi (Digne:  Le Centre, 1992).   The relevant portion of the Syntagma contains a brief, and not particularly well-integrated, treatment of Descartes, which suggests a fairly quick revision of a manuscript written in the 1630s.  Thus it also suggests that Gassendi composed this argument after having first met Hobbes but before their long period of interaction in the 1640s.  I focus on the Syntagma as my main text rather than the other natural choice, the 1649 Animadversiones, for two reasons.  First, the Syntagma tends to make much clearer what is Epicurus’ view and what is Gassendi’s own view, while the combination of the commentary form and programmatic intentions of the Animadversiones make the difference difficult to discern.  Second, the Syntagma account considers a broader range of views and hence makes clearer what alternatives Gassendi takes himself to be in debate with.





�   All citations of this form are to Gassendi’s Opera Omnia (Stuttgart:  Georg Olms, 1964), cited by volume, page and column number.  Volumes 1 and 2 are the Syntagma.  I identify references to other works by title as well.





�  Gassendi’s advocacy of Biblical literalism is not entirely consistent.  When writing about Copernicanism in De motu impresso par motore translato (in Opera 3), he notes that it is necessary to interpret the words of the Bible “as they sound” only in “matters of faith and morals”, and says that as far as he knows geocentrism is not a matter of faith and morals (3.519b).  He notes elsewhere that some, even among the Church Fathers, offered an allegorical reading of the claim that God took six days to create the world.  And though Gassendi goes on to accept a six-day creation, he does so only on the grounds that “we cannot err” by a literal reading, and not on the stronger grounds that faith rules out other readings (1.485a).  His general policy seems to be to try to distance himself from the Galilean programme of scriptural interpretation while at the same time restricting what counts as a matter of faith as much as he can (cf. 2.440-2.446b). 





�  This is the topic of Gassendi’s De motu as well as his 1649 De proportione qua gravia decidentia accelerantur, also in Opera 3.





�   Margaret Osler, Divine Will and the Mechanical Philosophy [‘Divine Will’] (New York:  Cambridge UP, 1994).  Similar arguments are provided in her ‘How Mechanical was the Mechanical Philosophy?  Non-Epicurean aspects of Gassendi’s Philosophy of Nature’ [‘Mechanical’] in Christoph Luthy, John Murdoch and William Newman (eds.), Late Medieval and Early Modern Corpuscular Matter Theories (Leiden:  Brill, 2001), 423-439.  Both Divine Will and ‘Mechanical’ argue against Bloch’s view of matter as active.  Bloch is concerned to refute Alexandre Koyré’s charge that atomic activity cannot be reconciled with what he calls the principle of inertia.  Bloch is correct to point out there is nothing strictly inconsistent in holding that atoms move because of their activity while composite bodies have uniform and perpetual motion.  However, the conservation principle he ascribes to reconcile the two (222ff.) lacks textual support and fits in badly with Gassendi’s suggestions that atomic activity underlies the uniform and perpetual motion of bodies.  





�   I bracket out the issue of occasionalism – which is not Osler’s concern – until the end of the paper.





�   I return to these claims in section 2.1 below.





�   See Alfred J. Freddoso, ‘God’s General Concurrence with Secondary Causes:  Why Conservation is Not Enough’ [‘Not Enough’], Philosophical Perspectives 5 (1991):  553-585; and his ‘God’s General Concurrence with Secondary Causes:  Pitfalls and Prospects’ [‘Pitfalls’], American Catholic Philosophical Quarterly 67 (1994):  131-156.  Freddoso identifies the occasionalist position which 16th century scholastics like Suarez and Molina react against as the much earlier position of Gabriel Biel and Peter d’Ailly.





�   See e.g. Franco Burgesdijk, Idea Philosophiae Naturalis (Oxford:  William Turner for Henry Curteyn, 1637), 6. 





�  In this section of the Syntagma Gassendi states this as a general rule, but in fact on his account we need to bracket out anything produced by generation. 





�   Gassendi also considers and rejects, as a special case of the general question, the view that Intelligences or angels are the principles of activity within celestial bodies.





�   See the discussion of the world soul in section 2.2 below.





�  Gassendi’s usage of the terms “primary quality” and “secondary quality” is typically scholastic, so that the primary qualities are hot, cold, wet and dry – in other words, the elemental qualities.  See Rodolphus Goclenius, Lexicon Philosophicum (New York:  Georg Olms, 1980), 912ff.  for a standard account.





�  Gassendi uses cognates of the terms ‘alchemy’, ‘alchymy’, ‘chemistry’ and ‘chymistry’ interchangeably.  I use ‘chymistry’ as the blanket term, following Lawrence Principe, The Aspiring Adept (Princeton:  Princeton University Press, 1998), 8-9. 





�  Gassendi corresponded with Campanella, and they may have met when Campanella stayed with Gassendi’s patron Peiresc on his release from prison in 1628.  See Gassendi’s Vita Peireskii, in its 17th- century anonymous translation as The mirrour of true nobility and gentility (London:  Humphrey Moseley. 1657), 5.111-112, 6.170.  He knew Telesio – who died four years before his birth – and Patrizi – who died five years after – only through their reputations and works.  I omit Digby from now on, since Gassendi’s objections to Digby seem to me to rely on a misunderstanding of his account of activity or, at least, to fail to capture the role he assigns to motion. 





�   The situation is not actually quite this neat, for world soul and secondary quality views can blend into each other (as we shall see in the case of Patrizi).  However, the taxonomy is nonetheless helpful.





�  Readings of Descartes as an occasionalist or as suggesting theses closely related to occasionalism are found in, for example, Daniel Garber, “Descartes and Occasionalism” in Steven Nadler (ed.), Causation in Early Modern Philosophy (University Park:  Pennsylvania State University Press, 1993), 9-26; and Gary Hatfield, “Force (God) in Descartes’ Physics”, Studies in the History and Philosophy of Science, Part A 10 (1979), 281-310.





�  Gassendi assumes that Aristotle himself could never have held such a bad view, or at least that such a view could not have been provided in Aristotle’s tragically lost esoteric philosophy.  Thus it must have arisen as a result of misinterpretation, which misinterpretation Gassendi diagnoses as follows:  these interpreters took from Aristotle the claims that forms are indivisible and that indivisibility distinguishes form from matter, and interpreted those claims as implying that form are immaterial entities distinct from matter (1.333b).





�   Daniel Sennert, Epitome Naturalis Scientiae (Oxford:  Henry Hall for Henry Cripps, 1653).





�  Eustachius a Sancto Paolo, Summa Philosophia Quadripartita (Lyon:  no further publication data, 1626).





�  John Kronin and Jeremiah Reedy (trans.), Suarez on the Formal Cause of Substance (Metaphysical Disputations 15) (Milwaukee:  Marquette University Press, 2000).





�  Pierre Du Moulin, La philosophie, mise en francois, et divisee en trois parties, scavoir, elements de la logique, la physique ou science naturelle, l’ethyque ou science morale (Paris:  Thomas Blaise and Olivier de Varenne, 1644).





�   Sennert writes that ‘there is a great controversy among philosophers concerning the real origin of forms” and considers the reply that form is educed from the potential of matter (14).  Dupleix writes that “the Physicists” say “that form is elicited from the potential of matter” (127).  Scipion Dupleix, La Physique (Paris:  Fayard, 1992).


 Leibniz talks about “the vexatious problem of the origin of forms” and mentions the view that they arise from the power of matter in his 1669 “Letter to Thomasius” (GP O. 18).  William Pemble’s De Origine Formarum (Cambridge:  Roger Daniel for John Bartlett, 1650) takes it as its central problem.  Suarez similarly endorses the claim that forms are educed from the potential of matter, although he is careful to note that, as Thomas argued, it is not properly speaking form but the form-matter composite which should be held to have an origin.  Suarez’s discussion makes clear that there are serious debates over how the claim that form is elicited from the power of matter can be understood but not over whether the claim, properly understood, is true (55ff.).  





�  Gassendi and the writers mentioned in note 18 are all careful to say that the substantial form of the human being is a special case, being directly infused by God rather than elicited in the way other forms are.





�  Denis Des Chene, Physiologia (Ithaca:  Cornell University Press, 1996), 54 argues that the point that substantial forms are incomplete is made so clearly that delicate arguments that the human soul is an exception and can exist in separation from matter became necessary.





�  Again, these claims are not supposed to apply to the substantial form of human beings.





�   See Allan Debus, Robert Fludd and his Philosophicall Key (New York:  Science History Publications, 1979) and William Huffman, Robert Fludd and the End of the Renaissance (London:  Routledge, 1988).





�   See, for instance, Robert Fludd, Utriusque Cosmi … Historia [Historia] (Oppenheim:  Johann-Theodore de Bry, 1617).  This work comprises De macrocosmi historia and De microcosmi historia.





�   Robert Fludd, The Mosaicall Philosophy [Mosaicall] (London:  Humphrey Moseley, 1659), 29.





�   Michael J.B. Allen with John Warden (trans.), Platonic Theology (Cambridge:  Harvard University Press, 2001-2002). Although I am not aware of any proof that Gassendi read this work, he was certainly familiar with Ficino, and owned some of his translations of Plato when he died.  See Marie-Antoinette Fleury and Georges Bailhache, “Documents inedits sur Gassendi”, in Bernard Rochot (ed.), Pierre Gassendi 1592-1655:  Sa Vie et son Oeuvre (Paris:  Editions Albin Michel, 1955).





�  Gassendi denies the reality of mathematical and conceptual division; rather, on his view, all division is a matter of spatial division, i.e. introducing a relatively large space between what are now the distinct parts of the thing (1.297b).  This allows him to say that although God is extended, in the sense that he can be thought of as diffused through space (which is his immensity), he is nevertheless indivisible (1.191a ff).





�  It is, however, worth noting that in this section of the Syntagma Gassendi does take this doctrine to apply to the incorporeal human soul, which elicits only “intellectual or mental and incorporeal” acts, rather than having causal influence on the body.  Now, this is a standard scholastic view, but not one which Gassendi can successfully assimilate.  The scholastic suggestion is that the rational soul cannot affect the body directly but can affect it indirectly, via the mediation of the sensitive soul.  At points Gassendi suggests that the corporeal soul, which we humans share with plants and animals, serves as a nexus between body and incorporeal soul.  However, this suggestion is no real help, since the corporeal soul is itself entirely composed of particularly fine and ‘spiritual’ corpuscles – and hence the problem about the incorporeal being able to affect the corporeal persists.   This view of the incorporeal soul as powerless over the body is one which Gassendi abandons in later sections of the Syntagma addressing the soul specifically, although he never develops a satisfactory account of interaction.  For changes in Gassendi’s conception of the soul, see my “Gassendi on Human Knowledge of the Mind”, Archiv fur Geschichte der Philosophie (forthcoming).





�  In Gassendi’s usage, any quality which is not one of the four elemental qualities of  heat, cold, wetness and dryness is called a secondary quality, regardless of whether the adherent of that quality also accepts the elemental qualities or the four elements they are closely associated with.





�   Heat, although not the other three elemental qualities, is a special case for Gassendi.  For Gassendi is willing to talk about heat atoms, although he makes the important qualification that when he talks about heat, “do not understand a certain nude and solitary quality, but understand certain Atoms to the extent that they are furnished with such a size, such a shape, such a motion” (1.394b).  Thus “they are not hot, but can nevertheless be judged and called Atoms of heat, or calorific Atoms, in so far as they create heat, that is, have this effect” (1.394b).





�  I do not mean to suggest that Gassendi either explains or attempts to explain how the vis motrix of atoms, combined into a certain texture, actually gives rise to the powers of the five chemical elements.  





�  Bernardino Telesio, De Rerum Natura iuxta propria principia (Modena:  A.F. Formiggini, 1910).





�  Francisco Patrizi, Nova de Universis Philosophia (Ferrara:  Benedict Mammarelli, 1591).





� For instance, Steven Nadler, Causation in Early Modern Philosophy (University Park:  Pennsylvania State University Press, 1993) emphasizes the first pathway, namely the inertness of matter.  Steven Nadler, “Doctrines of explanation in late scholasticism and the mechanical philosophy” in Daniel Garber and Michael Ayers, The Cambridge History of 17th Century Philosophy (New York:  Cambridge University Press, 1998) describes both the first and second pathways.  Kenneth Clatterbaugh, The Causation Debate in Early Modern Philosophy (New York:  Routledge, 1999) discusses all three.  Freddoso [‘Not Enough’], [‘Pitfalls’] identifies the path through divine concurrence as the route to the medieval occasionalism of Gabriel Biel and Peter D’Ailly and suggests that it is important for 17th-century occasionalism as well.  





�   The relevant contrast is between effects like light and effects like heat.  Sunlight persists only so long as the sun shines, but a boiled kettle remains hot even after taken off the fire.  





�   Thomas Aquinas, Summa Theologica (New York:  Blackfriars, 1964-), 1q104a1.  Gassendi’s original objection and Descartes’ reply are discussed in Daniel Garber, Descartes Embodied (New York:  Cambridge University Press, 2001), 195ff.





�   Gassendi does not identify the dissent.  However, Suarez, who himself argues that conservation “differs from creation only by reason of a certain connotation or implied negation – that is, it is only conceptually distinct from creation” (21.2.2; 120), cites the 13th and 14th century doctors Henry of Ghent, Gregory of Rimini and Peter Aureoli as refusing the merely conceptual distinction between conservation and creation.  Trans. A. J. Freddoso, On Creation, Conservation and Concurrence (Metaphysical Disputations 20-22) (South Bend:  St. Augustine’s Press, 2002).  It is clear that Suarez takes this to be a minority view. 





�   See Freddoso [‘Pitfalls’].





�  Thomas Aquinas, Summa Contra Gentiles (Paris:  Lethiellieux, 1925).  See Freddoso [‘Not Enough’], [‘Pitfalls’] for an account of concurrentism.





�  Here it is relevant that although Gassendi at points uses the traditional example of the sun conserving as well as creating light, he holds that it is not actually apt, given his corpuscularian account of how light emanates from the sun.  
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